Acute esophageal necrosis (AEN), also called "black esophagus," is a condition characterized by circumferential necrosis of the esophagus with universal distal involvement and variable proximal extension with clear demarcation at the gastroesophageal junction. It is an unusual cause of upper gastrointestinal bleeding and is recognized with distinct and striking mucosal findings on endoscopy. The patients are usually older and are critically ill with shared comorbidities, which include atherosclerotic cardiovascular disease, diabetes mellitus, hypertension, chronic renal insufficiency, and malnutrition. Alcoholism and substance abuse could be seen in younger patients. Patients usually have systemic hypotension along with upper abdominal pain in the background of clinical presentation of hematemesis and melena. The endoscopic findings confirm the diagnosis and biopsy is not always necessary unless clinically indicated in atypical presentations. Herein we present two cases with distinct clinical presentation and discuss the endoscopic findings along with a review of the published literature on the management of AEN.
Case 1
A 45-year-old female presented to our institute after being found unresponsive along with clinical presentation of acute upper gastrointestinal bleeding with hematemesis and melena. Her medical history included active alcoholism, chronic acid reflux, and hepatitis C with chronic liver disease. She was seen previously for evaluation of dyspepsia 9 months ago with an unremarkable upper endoscopy with biopsies negative for celiac disease, H. pylori, and esophagitis. She was started on antisecr celiac trunk etory therapy.
She was obtunded, with icteric sclera, malnourished with BMI of 17, and hypothermic with rectal temperature 34. 4 ∘ C (94 ∘ F) and sustained systemic hypotension with blood pressure of 57/46 mmHg. She underwent rapid sequence intubation for airway protection. Neurologic exam was nonfocal devoid of meningeal signs. Cardiac exam was unremarkable with normal heart sounds. Coarse breath sounds bilaterally with wheezing. Abdomen exam was soft with sluggish bowel sounds. Labs are in Table 1 . She was admitted to medical ICU and started on high dose PPI and empiric broad spectrum antibiotics were given. Emergent EGD was performed which revealed circumferential black esophageal mucosa extending from the middle and distal portions with sharp demarcation at the gastroesophageal junction ( Figure 1 ). The mucosal layer appeared separate from the underlying muscular layer suggesting intramural esophageal dissection. A biopsy forceps was used to grasp the mucosa to confirm the findings (Figure 1 ). The stomach appeared normal with old blood that was washed. The duodenal examination revealed large ulcerations extending from the bulb and into the examined portion of the third segment of the duodenum. She remained critically ill and was supported with inotropic agents, bowel rest, PPI, and empiric broad-spectrum antibiotics. Despite aggressive medical management, which included continuous venovenous hemofiltration, ventilator support, and goal directed resuscitation, the patient died on day #3 from multiorgan failure which included acute renal failure, acute respiratory distress syndrome, and disseminated intravascular coagulation likely from sepsis. Figure 2 ). There was a clear demarcation at the GEJ. The rest of the endoscopic examination was normal. There was no evidence of active bleeding. The patient was discharged on day 5 without any additional complication.
Discussion
Acute esophageal necrosis (AEN) or black esophagus is identified on endoscopy with presence of diffuse and circumferential blackish discoloration, with a sharp demarcation at the Z-line of the gastroesophageal junction. The distal esophagus is involved in almost all the cases with variable extension proximally. Goldenberg et al. first reported it in the 1990s and the term acute necrotizing esophagitis was used to describe the endoscopic findings [1] . Though the exact incidence remains unknown, various authors have suggested an incidence of <0.5% amongst endoscopy series suggesting rare clinical presentation [2] . AEN is commonly identified in older age group with a mean age of 67 years. It usually presents as acute upper gastrointestinal bleeding with clinical manifestation of hematemesis or melena and upper abdominal pain [3] . Biopsy is not indicated in typical cases unless atypical infection such as CMV or herpes is suspected usually in the setting of profound immunosuppression. Primary infections are implicated only in a small fraction of the patients, usually in immunocompromised state [3] . Histopathology if performed demonstrates extensive mucosal necrosis with ulceration and hemosiderin deposits. Necrosis may extend into deeper layers involving the muscularis propria with vascular thrombosis suggesting ischemic injury. Special staining with Perl's Prussian blue and Fontana-Masson is negative and helps exclude iron pill injury and esophageal melanocytosis, respectively [4] . The pathophysiologic mechanism responsible for AEN remains poorly understood, but the insight from the careful study of published case reports suggests a two-or even multihit process. While ischemia plays an important risk factor other recognized associations include gastric outlet obstruction, chronic reflux, diabetic ketoacidosis, severe malnutrition, alcoholism, and congestive heart failure. The preferential and universal involvement of the distal esophagus could suggest "water shed" pattern of ischemia resulting from a low flow state with decreased perfusion pressure. Occlusion of the celiac trunk and its branches or dissection of the thoracic aorta could compromise the vascular supply with similar presentation. As in our patients above, the clinical presentation with sustained hypotension could explain this theory. Alternative mechanisms of injury in patients that lack clinical presentation preceded by hypotension include massive exposure to gastric acid reflux with prolonged exposure of the esophageal mucosa [5, 6] . This could be seen in patients that present with gastric outlet obstruction or volvulus.
The prognosis is variable with as much as 32% dying after the diagnosis is established, though the cause is likely due to overall global illness state rather than AEN [7] . This finding raises the question of AEN as a systemic manifestation than an isolated condition. There are no established guidelines on the management due to paucity of high quality studies. Supportive care with expectant management is considered acceptable with restoration of systemic circulation and organ perfusion, antisecretory therapy, and antibiotics. It remains unclear if there is a role for antibiotics, but initiation is considered acceptable especially in patients presenting with clinical signs of sepsis. Antivirals or antifungals would be indicated in patients with identified viral or fungal elements, especially in special risk groups such as immunocompromised hosts. Bowel rest with high dose proton pump inhibitors is usually initiated at the time of diagnosis and is continued for 48-72 hours to further decrease esophageal acid exposure. Surgery would be indicated if there was evidence of perforation with full-thickness necrosis or mediastinitis recognized on imaging studies or presence of subcutaneous emphysema. A repeat endoscopy is also warranted to look for strictures, which can be seen in 25% of the patients that could be treated with endoscopic therapy [8] .
In conclusion, AEN is a rare cause of acute upper gastrointestinal bleeding with typical endoscopic findings with increased risk of in-hospital mortality. While the disease specific mortality and need for esophageal surgery are low, the overall mortality remains high as suggested by comorbidities.
